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Social interactionThree experiments examined the effects of age and familiarity of a
model on toddlers’ imitative learning in observational contexts
(Experiments 1, 2, and 3) and interactive contexts (Experiments 2
and 3). Experiment 1 (N = 112 18-month-old toddlers) varied the
age (child vs. adult) and long-term familiarity (kin vs. stranger) of
the person who modeled the novel actions. Experiment 2 (N = 48
18-month-olds and 48 24-month-olds) and Experiment 3 (N = 48
24-month-olds) varied short-term familiaritywith themodel (some
or none) and learning context (interactive or observational). The
most striking ﬁndings were that toddlers were able to learn a new
action from observing completely unfamiliar strangers who did
not address them and were far less likely to imitate an unfamiliar
model who directly interacted with them. These studies highlight
the robustness of toddlers’ observational learning and reveal limita-
tions of learning from unfamiliar models in interactive contexts.
 2013 The Authors. Published by Elsevier Inc.
D license.Introduction
Any parent of a young child will attest that children learn through observation and incidental
learning many words and actions they are not directly taught. Yet many if not most experimental
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with mutual gaze, joint attention, and contingent interaction. The pedagogical cues present in these
situations have been considered beneﬁcial (Tomasello & Farrar, 1986), and even necessary (Gergely
& Csibra, 2005), for some types of learning to take place. According to this view, observational learning
should be quite difﬁcult for young children. However, a growing body of experiments has demon-
strated that very young children are in fact able to learn from observing others’ interactions (Akhtar,
2005; Akhtar, Jipson, & Callanan, 2001).
Children as young as 18 months can learn novel words (Floor & Akhtar, 2006; Gampe, Liebal, &
Tomasello, 2012; Shneidman, Sootsman Buresh, Shimpi, Knight-Schwartz, & Woodward, 2009) and
novel actions (Herold & Akhtar, 2008; Matheson, Moore, & Akhtar, 2013) from third-party interac-
tions. Imitating novel arbitrary actions (e.g., using one’s forehead to turn on a light; Meltzoff, 1988)
is of particular interest because it has been hypothesized to play an important role in cultural learning
(Gergely & Csibra, 2006). Although recent studies demonstrate an early ability to learn novel actions
from third-party interactions, they have not directly examined the factors that inﬂuence this type of
learning.
The current experiments manipulated factors that have been proposed to inﬂuence imitation in
interactive contexts—namely, similarity of the model to the child in terms of age (child vs. adult)
and familiarity of the model—to examine whether they also play a role in observational learning of
novel actions. These factors may facilitate imitative learning by increasing children’s identiﬁcation
with and afﬁliation with the model, respectively. In the following subsections, we provide the theoret-
ical rationales for these hypotheses, review studies that have manipulated age and familiarity of the
model in interactive contexts, and describe the current experiments and hypotheses.
Identiﬁcation
Children’s identiﬁcation with the model is hypothesized to facilitate imitative learning (Meltzoff,
2005, 2007; Moore, 2006; Over & Carpenter, 2011; Uzgiris, 1981). According to Meltzoff, infants’ rec-
ognition of others as like them enables early imitation. The process of identifying with the model may
initially be based on relatively low-level processes. The motor resonance theory of imitative learning
(Paulus, Hunnius, & Bekkering, in press) contends that infants’ imitation is inﬂuenced by an implicit
comparison of the model’s actions with those in their own repertoire. If imitation is facilitated by iden-
tifying with the model, then a model who is similar to children will increase identiﬁcation and, as a
result, increase imitation. Support for the identiﬁcation hypothesis comes from a recent study demon-
strating toddlers’ selective imitation of a person who spoke their native language over someone who
spoke a foreign language (Buttelmann, Zmyj, Daum, & Carpenter, 2013).
Moore’s (2006) hypothesis is similar in that he argued that toddlers’ understanding of ‘‘self–other
equivalence’’—the understanding that the self and others have both ﬁrst-person experiences and
third-person characteristics—supports their ability to learn from third-party interactions. In essence,
the hypothesis is that the ability to project oneself into a third-party interaction enables learning from
it. Herold and Akhtar (2008) found some correlational support for this hypothesis in that two mea-
sures of self–other equivalence (perspective taking and mirror self-recognition) predicted toddlers’
imitation of a novel arbitrary action from a third-party interaction. Factors that increase the model’s
similarity to the child may aid the child’s recognition of self–other equivalence and thereby support
observational learning.
Several studies suggest that, in interactive contexts, infants and toddlers are more likely to imitate
children (i.e., those who are similar to them in age and size) than adults (Hanna & Meltzoff, 1993;
Ryalls, Gul, & Ryalls, 2000; Zmyj, Aschersleben, Prinz, & Daum, 2012; Zmyj, Daum, Prinz, Nielsen, &
Aschersleben, 2012). It is not currently known whether model age also plays a role in observational
learning because all of the existing studies of early observational learning have involved adult models.
In Experiment 1, we varied the age of the model (adult or child) in an observational learning context.
The hypothesis was that toddlers would be more likely to imitate those similar to them in age, both
unfamiliar children and their own siblings.
Siblings are particularly interesting as models because they not only are similar in age but also are
highly familiar social partners who young children are likely to both identify with and afﬁliate with.
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1982; Klein, Feldman, & Zarur, 2002), and simply having an older sibling is a positive predictor of imi-
tation rates (Barr & Hayne, 2003). However, there are no studies directly comparing toddlers’ obser-
vational learning from siblings with learning from other models differing in age and/or familiarity.
Familiarity may play a role by increasing afﬁliation with models.
Afﬁliation
One important early function of imitation, ﬁrst highlighted by Uzgiris (1981), is an interpersonal or
social afﬁliative one (Hilbrink, Sakkalou, Ellis-Davies, Fowler, & Gattis, in press). In both adults (Lakin
& Chartrand, 2003) and children (Nielsen & Blank, 2011; Over & Carpenter, 2011), imitation is a means
to afﬁliate with and build rapport with others. Past positive experiences with an individual that in-
crease familiarity may foster afﬁliation with that individual that then motivates young children to imi-
tate his or her actions.
Several studies suggest that familiarity does indeed inﬂuence imitation. Toddlers whose parents
report more regular exposure to peers tend to imitate more peer actions in a laboratory setting (See-
hagen & Herbert, 2011). In some contexts, toddlers are more likely to imitate a highly familiar model
(i.e., their mother) than an unfamiliar model (Krcmar, 2010; Seehagen & Herbert, 2012). However, in
other contexts, infants are not more likely to imitate their mother (Devouche, 1998; McCabe & Uzgiris,
1983; Meltzoff & Moore, 1992; Seehagen & Herbert, 2010). Thus, long-term familiarity sometimes
leads to increased imitation and sometimes does not. Other studies have examined the effects of
short-term familiarity, which is established via a brief warm-up period with a previously unfamiliar
experimenter.
Slaughter, Nielsen, and Enchelmaier (2008) manipulated 24-month-old toddlers’ familiarity with a
live model in a study of synchronic imitation. In this study, all participants experienced a 10-min
warm-up session before they watched a female adult experimenter demonstrate a series of actions
on objects. This experimenter was either the same person who had engaged in the warm-up with
the toddler or a completely unfamiliar adult. Toddlers were more likely to smile at, and engage in syn-
chronic imitation with, the familiar experimenter than the unfamiliar experimenter. This suggests that
by 2 years of age, children’s afﬁliation with, and imitation of, the model is facilitated by familiarity.
The fact that these differences are seen after a 10-min warm-up indicates that the effects of familiarity
can be achieved after a relatively brief interaction. However, it is possible that this facilitative effect
may be speciﬁc to live interactive contexts and might not extend to contexts in which children simply
witness third-party interactions and do not interact at all with the model.
Only one study of which we are aware (Nielsen, 2006, Experiment 3) has examined toddlers’ imi-
tative learning of novel actions in both interactive and observational contexts and has also manipu-
lated familiarity of the model. Toddlers aged 18 and 24 months were assigned to one of two
conditions. In the ‘‘social’’ (interactive) condition, toddlers engaged with the female model during
an initial warm-up and then watched as she directly demonstrated several novel actions to them.
In the ‘‘aloof’’ (observational) condition, there was no social engagement with the model before or dur-
ing the demonstration; children simply watched an unfamiliar adult perform the same novel actions.
At 18 months children imitated more in the social condition, but at 24 months they imitated equally in
the two conditions (see also Matheson et al., 2013). However, because familiarity of the model and
learning context were confounded (i.e., children either interacted directly with a familiar model or
simply observed an unfamiliar model), it is not clear whether familiarity has the same effect in both
interactive and observational contexts.
Because pedagogical cues are minimized in observational learning, some theories predict little to
no imitation in the observational context (Gergely & Csibra, 2005), and at least two studies have
shown reduced imitation when the model does not provide social cues (eye contact and talking to
the toddler) before demonstrating the novel action (Brugger, Lariviere, Mumme, & Bushnell, 2007;
Nielsen, 2006). But two other studies have demonstrated that toddlers do imitate novel actions they
observe (Herold & Akhtar, 2008; Matheson et al., 2013). Moore (2006) predicted that familiarity may
be particularly important in the observational context because self–other equivalence is likely en-
hanced by the afﬁliation that is established by prior experience with the model. In the two published
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2013), all children experienced a brief warm-up period and became familiar with the model before
observing the third-party interaction. Thus, there are no studies of which we are aware that compare
observational learning of novel actions performed by familiar and unfamiliar models. The current
studies attempt to ﬁll this gap in the literature. Experiment 1 examined the role of long-term
familiarity (kin vs. strangers) in observational learning; Experiments 2 and 3 examined the role of
short-term familiarity (a brief warm-up vs. no warm-up) in both interactive and observational
learning contexts.
In Experiment 1, an adult experimenter who had engaged in warm-up activities with the toddler
later demonstrated novel actions to another individual (the confederate) who also performed those ac-
tions. In Experiment 1a, the age and long-term familiarity of the confederate were crossed to form four
between-participants conditions. Later-born toddlers observed the experimenter interact with one of
four individuals: a female adult confederate (unfamiliar adult), their mother (familiar adult), an unfa-
miliar slightly older child (unfamiliar child), or their older sibling (familiar child). Experiment 1b exam-
ined ﬁrst-born toddlers’ learning from a third-party interaction in one of three conditions in which the
confederatewas an unfamiliar child, theirmother, or an unfamiliar adult.We predicted, in both of these
studies, that toddlers would be more likely to imitate a familiar person than an unfamiliar person be-
cause they are probably more likely to afﬁliate with a familiar individual and because familiarity might
be particularly important in situations that do not involve face-to-face contingent interactions (Krcmar,
2010). We also predicted that toddlers would be more likely to imitate a child model than an adult
model because they would be more likely to identify with a model closer in age to them. Therefore,
we expected the highest rates of imitation in the familiar child (sibling) condition in Experiment 1a.
In Experiment 1b, familiarity was expected to promote afﬁliation in the mother condition and similar-
ity was expected to promote identiﬁcation in the unfamiliar child condition, so we predicted that the
lowest levels of imitation would be seen in the unfamiliar adult condition.
Experiments 2 and 3 both manipulated the immediate prior social experience (short-term familiar-
ity) toddlers had with an adult model. In these studies, we assessed toddlers’ learning of the same no-
vel arbitrary actions as in Experiment 1, but we examined the role of model familiarity in both
interactive and observational learning contexts. Experiment 3 was a replication of Experiment 2 that
corrected for a confound in the latter. Because familiarity leads to greater afﬁliation (Slaughter et al.,
2008), we hypothesized that prior social experience (short-term familiarity) with the model would in-
crease imitation rates in both interactive and observational contexts relative to the conditions with no
prior experience with the model.
Experiment 1a
Method
Participants
A total of 64 later-born toddlers (32 girls and 32 boys, mean age = 19.4 months, range = 17.3–20.9,
n = 16 randomly assigned to each condition) observed a confederate (their mother, their older sibling,
an unfamiliar child, or an unfamiliar adult) interact with the experimenter. The 16 children who
served as confederates in the sibling condition (7 girls and 9 boys) had a mean age of 4.1 years
(range = 3.2–5.7). The children who served as confederates in the unfamiliar child condition (9 girls
[1 served as a confederate two times] and 6 boys) had a mean age of 5.2 years (range = 3.6–6.8). There
was no difference in age of the confederate in the two child confederate conditions, t(15) = 0.675,
p = .50, d = 0.35.
Most of the participants were European American. All but 3 parents had completed some postsec-
ondary education. An additional 3 toddlers were tested but were eliminated from the ﬁnal sample due
to experimenter error (n = 2) or fussiness (n = 1).
Design
The age of the model (child or adult) was crossed with familiarity (familiar or unfamiliar) to form
four between-participants conditions. Of the total sample (N = 64), 16 toddlers were randomly
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two demonstrated actions was counterbalanced.
Materials
A shape-sorting toy was used during the warm-up phase. For the imitation task, two novel props
(identical to those in Herold & Akhtar, 2008) were used. Each was approximately 9 inches wide (diam-
eter) and 6 inches high. One was a blue circular box with a small white push-on circular light centered
on top. To activate the light, the experimenter sat on her knees and bent over to touch it with her fore-
head. The other was a yellow rectangular box with a 2 by 4-inch doorbell covered in purple tape that
was centered and mounted on the box. To activate the doorbell, the experimenter sat on her knees and
touched one elbow to the top of it, concealing the remote control in her other hand.
Procedure
Sessions were conducted in a laboratory playroom, lasted approximately 15 min, and were video-
taped from behind a one-way mirror. Children and experimenters were seated on the ﬂoor, while par-
ents sat on a chair behind their toddlers. Parents ﬁlled out demographic forms and were instructed not
to direct their toddlers’ attention during the procedure.
Warm-up. The toddler and the parent were escorted into the playroom by a female experimenter and
an assistant. While the parent ﬁlled out consent forms and paperwork, the toddler sat on the ﬂoor in
front of the parent and played a shape-sorting game with the experimenter. This game lasted approx-
imately 6 min. During the warm-up, the experimenter engaged in joint attention with the toddler,
alternating gaze between the toddler and the shape sorter, engaging in turn taking with the toddler
by offering and taking the shapes and helping the toddler to put the shapes in the sorter. During this
time, the assistant spoke to the parent about the procedure and then stayed in a corner of the room,
assisting the experimenter by readying the props for the training.
In the two child confederate conditions, the experimenter ﬁrst warmed up the toddler and the old-
er child together, engaging them in the task of placing all of the shapes into the shape sorter once. The
experimenter then left the room with the older child to train him or her while the assistant stayed
with the toddler and played with the shape sorter. The experimenter brieﬂy explained to the older
child how to perform the novel actions and practiced both novel actions before reentering the room.
When the mother acted as the confederate, the experimenter asked the mother to simply copy exactly
what the experimenter did.
Training. Training, testing, and scoring followed procedures outlined by Herold and Akhtar (2008).
After the warm-up was complete, the researcher told the toddler that he or she was going to see some-
thing else and then put the shape-sorting toy out of sight. The toddler sat on a child-sized chair while
the experimenter and confederate sat facing each other, approximately 3 feet away from the toddler.
The experimenter set the ﬁrst prop down in front of the confederate and, while smiling and making
eye contact with him or her, said, ‘‘I’m going to show you something.’’ After modeling the action,
she said, ‘‘Now it’s your turn,’’ and slid the apparatus to the confederate, who performed the action.
The experimenter took the apparatus back and said, ‘‘Now it’s my turn again,’’ and modeled the action
a third time. After the third time, she said, ‘‘Now, I’m going to show you something else,’’ and retrieved
the second prop. The second action was also modeled three times, with the experimenter and confed-
erate maintaining eye contact with each other and smiling throughout. They both avoided eye contact
with the toddler. After both actions had been demonstrated, the test trials began.
Testing and coding
Immediately after training, the experimenter gave the toddler disabled versions of the props, one at
a time (in the order in which they had been seen), and said, ‘‘Now it’s your turn.’’ The parent was in-
structed not to direct the toddler’s use of the apparatus. The toddler was given 1 min to play with each
novel object. During this time, the experimenter and confederate went to the corner of the room,
turned their backs, and ignored the toddler. Coding followed that of Herold and Akhtar (2008). Specif-
ically, for the elbow touch, we coded children’s twisting of their arm to touch the box with the back of
Table 1
Experiments 1a and 1b: Imitation by condition.
Condition Mean score (and SD) Number of imitators Number of nonimitators
Emulators Nonresponders
Experiment 1a
Unfamiliar adult 0.63 (0.72) 8 7 1
Mother 0.56 (0.63) 8 8 0
Unfamiliar child 0.75 (0.77) 9 7 0
Sibling 0.81 (0.75) 10 5 1
Experiment 1b
Unfamiliar adult 0.69 (0.79) 8 5 3
Mother 0.94 (0.68) 12 4 0
Unfamiliar child 0.75 (0.68) 11 4 1
Note. In each condition, n = 16. Imitators were those who imitated at least one of the two target actions. Emulators did not
imitate either target action but produced an action other than the target action on one or both props. Nonresponders did not
produce any action on either prop.
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Using any part of the head or face (forehead, mouth, nose, or cheek) to turn on the light was coded as
imitating the head touch action. Producing any other behavior on the props (usually pressing the palm
of the hand on top of them) to achieve the outcomes was coded as emulation. Each toddler was given a
total imitation score of 0 (imitated neither of the actions), 1 (imitated one action), or 2 (imitated both
actions). Other response categories included action transfer (e.g., producing a head touch on the door-
bell prop) and not responding. The person ﬁlming the experimental sessions coded online, and an
independent coder who was blind to condition coded 25% of the sessions from segments of the video-
tapes showing test trials only. Agreement between the two coders was 92% (j = .86) for Experiment 1a
and 94% (j = .87) for Experiment 1b. Disagreements were resolved by coders viewing the tapes
together.Results and discussion
The ﬁrst four rows of Table 1 show the mean imitation score, as well as the numbers of toddlers
classiﬁed as imitators, emulators, and nonresponders, in each condition. Toddlers were categorized
as imitators if they had imitated at least one of the two actions. Emulators were those who did not
imitate either target action but produced actions other than the target actions on one or both props.
Nonresponders did not produce any action on either prop. The percentage of toddlers imitating in each
condition ranged from 50% to 62.5%. These percentages are similar to those seen by Herold and Akhtar
(2008) in 18- to 20-month-old toddlers’ imitation of these same actions performed by two unfamiliar
adults.
Initial analyses revealed no effects of gender or order of action on imitation scores, so they were not
included in subsequent analyses. Previous research (Meltzoff, 1988), as well as a baseline condition,1
has shown that toddlers do not spontaneously produce these target actions on these props. Therefore,
one-sample t tests were conducted to compare mean imitation scores with zero. These revealed imita-
tion in all four conditions: unfamiliar adult, t(15) = 3.48, p = .003, d = 1.80; mother, t(15) = 3.58, p = .003,
d = 1.85; unfamiliar child, t(15) = 3.87, p = .002, d = 2.00; and sibling, t(15) = 4.33, p = .001, d = 2.24. A 2
(Age of Confederate: child or adult)  2 (Familiarity: familiar or unfamiliar) analysis of variance (ANOVA)
revealed no signiﬁcant effects. The distribution of imitators across conditions was not different from
chance, v2(3, N = 64) = 0.69, p = .87.
Thus, toddlers’ observational learning of novel actions was equivalent whether they observed an
unfamiliar experimenter, their parent, an unfamiliar child, or their own preschool-aged sibling. These1 In this baseline condition, 14 toddlers’ (7 boys and 7 girls, mean age = 21.9 months) spontaneous actions on these props were
observed. No child produced either target action.
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familiar models) and similarity (more imitation of children), but there were no differences across con-
ditions. One possibility is that contact with the experimenter during warm-up was enough to establish
familiarity, swamping all other effects. Alternatively, it may be that observational learning is so robust
(Akhtar, 2005) that familiarity and age of those being observed simply do not have an impact. Another
possibility is that the mere presence of ostensive cues (albeit directed to the confederate) in all
conditions may have inﬂuenced toddlers’ tendency to imitate. In Experiment 1b, we replicated these
ﬁndings by examining observational learning of ﬁrst-born toddlers in three conditions: unfamiliar
adult, unfamiliar child, and familiar adult.Experiment 1b
Method
Participants
A total of 48 ﬁrst-born toddlers (24 girls and 24 boys, mean age = 19.4 months, range = 17.3–20.7,
n = 16 in each condition) observed an unfamiliar female experimenter, their mother, or an unfamiliar
preschooler interact with the experimenter. The 7 children who served as confederates in the unfamil-
iar child condition (3 girls [1 who served two times and 1 who served three times] and 4 boys [1 who
served three times and 1 who served ﬁve times]) had a mean age of 5.3 years (range = 4.2–6.4).
Most of the participants were European American. Most parents had completed some postsecond-
ary education. An additional 2 participants were tested but were eliminated from the ﬁnal sample due
to experimenter error (n = 1) or fussiness (n = 1).
Design
Toddlers were randomly assigned to one of three between-participants conditions (unfamiliar
adult, mother, or unfamiliar child), with 8 boys and 8 girls in each condition. The order of the two ac-
tions was counterbalanced.
Materials and procedure
The materials and procedure were identical to those in Experiment 1a.
Results and discussion
The ﬁnal three rows of Table 1 show the mean imitation score, as well as the numbers of toddlers
who were classiﬁed as imitators, emulators, and nonresponders, in each condition. The percentage of
toddlers imitating in each condition ranged from 50% to 75%.
One-sample t tests comparing mean imitation scores with zero revealed signiﬁcant learning in each
condition: unfamiliar adult, t(15) = 3.47, p = .003, d = 1.80; mother, t(15) = 5.51, p < .001, d = 2.85; and
unfamiliar child, t(15) = 4.96, p < .001, d = 2.56. A one-way ANOVA revealed no effect of condition,
F(1,45) = 0.49, p = .62, partial g2 = .02. The distribution of imitators across conditions was not different
from chance, v2(2, N = 48) = 3.31, p = .19. Finally, combining the comparable conditions from Experi-
ments 1a and 1b, a 2 (Birth Order: ﬁrst or later)  3 (Condition: mother, unfamiliar adult, or unfamiliar
child) ANOVA revealed no effect of condition, F(2,93) = 0.24, p = .79, partial g2 = .52, or birth order,
F(2,94) = 1.23, p = .27, partial g2 = .54, and no interaction, F(2,90) = 0.53, p = .59 partial g2 = .01.
In Experiments 1a and 1b, contrary to our hypotheses, we found no effect of age or familiarity, but
it is important to note that in both studies children in all conditions did imitate the novel actions. We
had predicted that our participants would show higher rates of imitation of other children due to in-
creased identiﬁcation with child models. However, recent studies (Zmyj, Aschersleben, et al., 2012;
Zmyj, Daum, et al., 2012) suggest that children may be more likely to imitate novel object-directed
actions of adult models and that the advantage of child models is seen primarily in imitation of famil-
iar gestures (e.g., clapping). That is, the cognitive function of imitation (learning something new) may
override the afﬁliative function when actions are novel and causally opaque (Zmyj, Daum, et al., 2012).
316 P.M. Shimpi et al. / Journal of Experimental Child Psychology 116 (2013) 309–323Thus, it is possible that the lack of an effect of age of model may be due to the nature of the actions we
used (novel, arbitrary, and object directed).
Our second hypothesis was that children would be more likely to imitate familiar models because,
like learning from video, observing a third-party interaction does not involve contingency between the
participant and the model (Krcmar, 2010). This hypothesis was also not supported. It is possible, given
that our participants were recruited mainly from group classes, that their experience with other chil-
dren made them equally likely to engage in imitation (Seehagen & Herbert, 2011). It is also possible
that a standard methodological practice we employed may be partly responsible for the equivalent
performance across conditions. Our manipulation of familiarity involved long-term familiarity of
the confederate in the third-party interaction, speciﬁcally, family members compared with unfamiliar
experimenters or children. However, in all four conditions, the participants had a warm-up with the
experimenter before watching her demonstrate novel actions to the confederate. It is possible that the
short-term familiarity with the experimenter established by the warm-up phase might have been en-
ough to establish similar beneﬁts as long-term familiarity with the confederate (e.g., Slaughter et al.,
2008).
Experiments 2 and 3, therefore, manipulated the immediate prior social experience (short-term
familiarity) that 18- and 24-month-olds had with the experimenter and confederate and examined
learning in both interactive and observational contexts. Speciﬁcally, we crossed learning context
(interactive or observational) with short-term familiarity (some or none) with both models to yield
four between-participants conditions. Based on previous research (Nielsen, 2006; Slaughter et al.,
2008), we hypothesized that experiencing a warm-up period with an initially unfamiliar adult model
would decrease wariness and increase afﬁliation and, therefore, would increase imitation in both age
groups in the interactive context. In the observational context, Nielsen’s (2006) ﬁndings suggest that
the warm-up may confer beneﬁts for 18-month-olds but not for 24-month-olds.
Experiment 2
Method
Participants
A total of 96 toddlers participated. There were two age groups: 18 months (n = 48, mean age = 18.1 -
months, range = 16.8–19.7) and 24 months (n = 48, mean age = 24.2 months, range = 22.8–25.7). Most
participants (71%) were European American, whereas 29% had parents of multiple heritages. All but 4
parents had completed some postsecondary education. An additional 5 participants were tested but
were eliminated from the ﬁnal sample due to experimenter error (n = 3) or fussiness (n = 2).
Design
Learning context (interactive or observational) was crossed with experience with the experimenter
(familiar or unfamiliar) to form four between-participants conditions. Within each age group, 12 tod-
dlers were randomly assigned to one of these four conditions, with 6 boys and 6 girls in each condi-
tion. The order of the two actions demonstrated was counterbalanced.
Materials
Materials were identical to those in Experiments 1a and 1b.
Procedure
Sessions were conducted in a laboratory playroom, lasted approximately 15 min, and were video-
taped from behind a one-waymirror. Toddlers and experimenters sat on the ﬂoor, while parents sat on
a chair behind their toddlers and ﬁlled out questionnaires and demographic forms. Parents were in-
structed not to direct their toddlers’ attention during the procedure.
Warm-up. The toddler and the parent were escorted into the playroom by a female researcher and an
assistant. While the parent completed demographic forms, the toddler sat on the ﬂoor in front of the
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approximately 6 min. During this time, the assistant spoke to the parent about the forms and the pro-
cedure and then stayed in a corner of the room, assisting the researcher by readying the props for the
training phase. All participants, in all conditions, experienced this warm-up phase.
Training. The researcher told the toddler that he or she was going to see something else and then put
the shape-sorting toy away. The toddler was then shown (or observed) two novel actions. In the two
familiar conditions, the researcher who had warmed up the toddler served as the experimenter. She
retrieved the ﬁrst apparatus and showed either the toddler (interactive condition) or the assistant
(observational condition) the two novel actions. In the two unfamiliar conditions, after the warm-
up, the researcher and assistant left the room and two new adults entered. One retrieved the ﬁrst
apparatus and then showed either the toddler (interactive condition) or the confederate (observa-
tional condition) the two novel actions.
Each toddler saw each action three times. In the interactive conditions, the experimenter sat on the
ﬂoor directly across from the toddler and, while smiling and making eye contact with him or her, said,
‘‘I’m going to show you something.’’ She then said, ‘‘Watch this,’’ and modeled the target action three
times while continuing to smile and make eye contact with the toddler. After each of the ﬁrst two
times, she said, ‘‘Now I’m going to show you again.’’ After the third time, she said, ‘‘Now I’m going
to show you something else,’’ and retrieved the second apparatus. The second action was also modeled
three times while following the same script. After both actions had been demonstrated, testing began.
The procedure in the observational conditions was identical to that in Experiments 1a and 1b.
Testing and coding
Testing and coding were identical to those in Experiments 1a and 1b. Agreement between the two
coders was 92% (j = .86). Disagreements were resolved by the two coders viewing the tapes together.
Results and discussion
Preliminary analyses revealed no effects involving gender, action order, or age, so these were not
analyzed further. Toddlers were equally likely to imitate the two actions, v2(1, N = 96) = 0.577,
p = .45. Fig. 1 displays the mean imitation score in each condition. A 2 (Familiarity: familiar or unfa-
miliar)  2 (Learning Context: interactive or observational) ANOVA with imitation score as the depen-
dent measure revealed no reliable main effects, only a signiﬁcant interaction between familiarity and
learning context, F(1,92) = 4.65, p = .034, partial g2 = .05.
There was no effect of familiarity in the observational context, t(46) = 0.392, p = .70, d = 0.12, but in
the interactive context toddlers were more likely to imitate when they had had prior social experience
with the models, t(46) = 2.75, p = .01, d = 0.81 (see means in Table 2). There was no effect of context
when the models were familiar, t(46) = 0.83, p = .41, d = 0.81, but when the models were unfamiliar
toddlers imitated more in the observational context than in the interactive context, t(46) = 2.33,
p = .02, d = 0.69. Thus, it appears that the two-way interaction was due to depressed imitation scores
in the unfamiliar–interactive condition.
The ﬁrst four rows of Table 2 show the mean imitation score (collapsed over age), as well as the
numbers of toddlers classiﬁed as imitators, emulators, and nonresponders, in each condition. Of those
toddlers who did not imitate either of the two novel actions, 46 (79%) were emulators, indicating that
most of them had attended to the demonstrations and were motivated to achieve the results they had
observed. Of the 12 toddlers who did not respond at all, most were in the unfamiliar–interactive con-
dition. In fact, in the familiar–interactive condition all 24 toddlers either imitated at least one target
action or emulated the end result (i.e., there were no nonresponders), whereas in the unfamiliar–inter-
active condition 7 toddlers did not respond at all, v2(1, N = 48) = 8.20, p = .004.
Experiment 2 extends previous studies examining the role of familiarity in toddlers’ imitation
(Nielsen, 2006; Slaughter et al., 2008) and reveals that prior interactive experience with an experi-
menter affects imitation differently in different learning contexts. Prior social interaction with the
experimenter did not affect observational learning; however, it did inﬂuence learning from a direct
interaction. Toddlers were far more likely to imitate an experimenter who directly demonstrated
Fig. 1. Mean imitation scores (collapsed over age) as a function of learning context (interactive or observational) and familiarity
of model (familiar or unfamiliar) in Experiment 2. Error bars depict standard errors. ⁄p < .05.
Table 2
Experiments 2 and 3: Imitation by condition.
Condition Mean score (and SD) Number of imitators Number of nonimitators
Emulators Nonresponders
Experiment 2
Familiar–interactive 0.92 (0.78) 16 8 0
Unfamiliar–interactivea 0.33 (0.56) 7 10 7
Familiar–observational 0.71 (0.69) 14 6 4
Unfamiliar–observational 0.79 (0.78) 14 9 1
Experiment 3
Familiar–interactive 1.58 (0.51) 12 0 0
Unfamiliar–interactiveb 0.75 (0.87) 6 4 2
Familiar–observational 1.00 (0.74) 9 1 2
Unfamiliar–observational 1.17 (0.72) 10 2 0
Note. In Experiment 2, in each condition, n = 24. Imitators imitated at least one target action. Emulators did not imitate either
target action but produced a nontarget action on one or both props. Nonresponders did not produce any action on either prop.
a In Experiment 2, there was a signiﬁcant difference between the unfamiliar–interactive and familiar–interactive conditions
(Fisher’s exact p = .02; all other comparisons, p > .05). In Experiment 3, in each condition, n = 12.
b There was a signiﬁcant difference between the unfamiliar–interactive and familiar–interactive conditions (Fisher’s exact
p = .014; all other comparisons, p > .05).
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her. We discuss these ﬁndings in more detail in the General Discussion.
Although the results show a clear difference between toddlers’ learning from direct and third-party
interactions as a function of experience with the experimenter, it is important to note that in the inter-
active conditions the experimenter modeled the actions three times. However, in the observational
conditions the experimenter and confederate took turns such that the experimenter modeled each ac-
tion twice and the confederate modeled each action once. Thus, in the observational conditions tod-
dlers observed two different people model the actions, and in the interactive conditions toddlers
observed only one person model the actions. It is possible that seeing two adults model the actions
may have affected the rate of imitation. In Experiment 3, we eliminated this confound by having
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vational conditions did not model the actions. Because there was no effect of age in Experiment 2, we
tested only 24-month-olds in Experiment 3.Experiment 3
Method
Participants
A total of 48 2-year-olds participated (mean age = 24.4 months, range = 22.4–28.0). The study was
conducted at two university laboratories. These two laboratories were 70 miles apart in the same
state. The ﬁrst laboratory was in a large public university in a small coastal city; the second laboratory
was in a small urban liberal arts college. In Location 1, 71% of participants’ parents identiﬁed as Euro-
pean American, 4% as Asian American, and 25% as multiple heritages, with 25% of this sample being
exposed to a second language. In Location 2, 50% of participants’ parents identiﬁed as European Amer-
ican, 4% as Asian American, 13% as African American, and 33% as multiple heritages, with 62.5% of this
sample being exposed to a second language. The Location 2 sample appeared to be ethnically more
diverse but was not statistically so, v2(1, N = 48) = 0.66, p = .42. However, census data indicate that
Location 2 is more ethnically diverse (34.5% White; U.S. Census Bureau., 2013a) than Location 1
(74.5% White; U.S. Census Bureau., 2013b); it is probably the case that children in Location 2 were ex-
posed to more diversity. The Location 2 sample was linguistically more diverse, v2(1, N = 48) = 5.42,
p = .02. All parents in both locations had a college education. Recruitment efforts were similar in
the two locations.
Design and procedure
As in Experiment 2, learning context (interactive or observational) was crossed with experience
with the experimenter (familiar or unfamiliar) to form four between-participants conditions. There
were 12 toddlers in each condition, with equal numbers of boys and girls in each condition. Each
condition contained an equal number of children (6) from each location. The experimenter who
modeled the actions was the same as in Experiment 2. In addition, props and room setup were
the same at both locations. The order of the two actions was counterbalanced. Each action was mod-
eled three times.
The procedure for Experiment 3 differed in three ways from that for Experiment 2. First, the con-
federate in the observational conditions did not model the actions. Thus, in all conditions toddlers saw
only one person model each action three times. Second, we added a compliance measure to rule out
noncompliance as a potential reason for failure to respond to the imitation props. Compliance was
measured after the warm-up period by asking toddlers to hand the experimenter a series of four famil-
iar objects; all children complied. Finally, in testing, to avoid any hesitation due to being asked to do
something by a stranger (in the unfamiliar conditions), in all conditions parents asked their children to
show them the novel actions. All other aspects of the design and materials, testing, coding, and reli-
ability were identical to those in Experiment 2. Agreement between the two coders on 25% of the data
was 88% (j = .81). Disagreements were resolved by the two coders viewing the tapes together.
Results and discussion
Preliminary analyses revealed no effect of gender or action order. There was no difference in imi-
tation of the two actions, v2(1, N = 48) = 0.042, p = .84. Of the 22 nonimitators, 18 (80%) were emula-
tors (see Table 2), indicating that toddlers in all conditions were attending to the demonstrations and
were motivated to achieve the end results.
Fig. 2 displays the mean imitation score in each condition. A 2 (Familiarity: familiar or unfamil-
iar)  2 (Learning Context: interactive or observational)  2 (Location) ANOVA revealed a main effect
of location, F(1,40) = 5.55, p = .023, partial g2 = .122, and replicated Experiment 2 by revealing a reli-
able interaction between familiarity and learning context, F(1,40) = 3.52, p = .008, partial g2 = .162. No
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imitated more (M2 = 1.33, SD = 0.77 and M1 = 0.88, SD = 0.68) even though the experimenter, physical
setup, and props remained the same across locations. This suggests that local environments may pro-
vide social experiences that shape toddlers’ attention to and learning from third-party interactions
(Rogoff, 2003).
It is important to note that although the two samples differed in terms of ethnic background and
linguistic exposure, they were similar in terms of parental education (all participants’ parents in both
locations had a college education). Rogoff and her colleagues (Chavajay & Rogoff, 1999; Correa-Chavez
& Rogoff, 2009; Silva, Correa-Chavez, & Rogoff, 2010) have shown that cultural practices shape older
children’s attention to and learning from third-party interactions. Similarly, differences in toddlers’
daily experiences are related to learning from third-party interactions; the more hours spent in the
company of two or more adults positively predicted toddlers’ observational learning (Shneidman
et al., 2009). It is possible that the learning differences across our two locations may be related to
differences in toddlers’ experiences with observing third-party interactions. Future studies should
directly examine whether these everyday experiences predict children’s tendency to imitate.
As in Experiment 2, there was no effect of familiarity in the observational context, t(22) = 0.88,
p = .39, d = 0.38, but in the interactive context toddlers were more likely to imitate when they were
familiar with the models, t(22) = 2.90, p = .01, d = 1.24 (see means in Table 2). When the models were
familiar toddlers imitated more in the interactive context, t(22) = 2.24, p = .04, d = 0.95, but when they
were unfamiliar toddlers imitated more in the observational context, t(22) = 2.63, p = .02, d = 0.53.
These results replicate the main ﬁnding of Experiment 2 that familiarity with the model had differ-
ent effects in the two learning contexts; that is, it facilitated imitative learning in the interactive con-
text but not in the observational context. Indeed, when models were unfamiliar, children were
actually more likely to imitate in the observational context. Furthermore, although reciprocity has
been seen as necessary for learning from third-party interactions (O’Doherty et al., 2011), Experiment
3 demonstrates that toddlers were able to learn novel actions from a third-party interaction that did
not involve overt reciprocity.General discussion
Most experimental research on toddlers’ learning has focused on direct teaching interactions and
has emphasized the importance of joint attention and social cues directed to the child. The currentFig. 2. Mean imitation scores as a function of learning context (interactive or observational) and familiarity of model (familiar
or unfamiliar) in Experiment 3. Error bars depict standard errors. ⁄p < .05.
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tional context in which social cues were directed to someone else. Three experiments investigated
imitation of arbitrary actions as a function of familiarity with the persons modeling those actions.
Overall, the most striking ﬁnding was the robustness of toddlers’ observational learning regardless
of whether the models were kin or stranger, child or adult (Experiment 1), and regardless of whether
they had experienced immediate prior social interaction with the models (Experiments 2 and 3).
Learning in the interactive context, on the other hand, seemed to require some prior experience with
the model because very few children imitated when they had not had any such experience (Experi-
ments 2 and 3).
Although exposure to third-party interactions may be common during childhood, relatively few
studies have examined learning from these sources. The few studies of observational learning in tod-
dlers have, until now, been limited to examining (newly) familiar experimenters (Herold & Akhtar,
2008; Matheson et al., 2013). Experiments 2 and 3 showed that toddlers are also able to learn new
actions through observation of total strangers. Observing two unfamiliar adults interact has been
shown to decrease younger infants’ wariness of those adults relative to observing a stranger who does
not interact with anyone (Feiring, Lewis, & Starr, 1984). Thus, observing third-party interactions may
decrease wariness and thereby facilitate learning from a ‘‘teacher’’ who is unfamiliar to a young child.
Therefore, contrary to our hypothesis, prior afﬁliative interactions with the models might not be nec-
essary for observational learning.
In contrast, in the interactive context, prior afﬁliative activity seems to be particularly important.
As in previous studies (Nielsen; 2006; Slaughter et al., 2008), experiencing social interaction with the
experimenter led to higher rates of imitation. This reinforces Brugger and colleagues’ (2007) ﬁnding
that the experimenter’s use of social cues (leaning toward, looking at, and talking to the child) prior
to demonstrating a novel action facilitates imitation in an interactive context. In the current unfamil-
iar–interactive condition the adult did not engage in any such behavior with the child, whereas in the
familiar–interactive condition the experimenter ﬁrst introduced herself and then, before modeling the
novel actions, interacted with the child until he or she was willing to take turns and engage with the
experimenter. This introductory reciprocal behavior presumably set up a rapport that increased afﬁl-
iation with the experimenter that then motivated the child to sustain his or her interaction with the
experimenter by imitating her actions (Slaughter et al., 2008; Uzgiris, 1981). It may also be the case
that our participants expected this type of introductory and reciprocal behavior in the interactive con-
text, and the absence of it led to fear or anxiety and/or to more attention being directed to concern
about the unfamiliar adult than to imitating her actions. Future studies should investigate the neces-
sary elements of the rapport-building process between child and experimenter during these com-
monly used introduction and warm-up periods.
Finally, in Experiment 1, imitation rates did not vary as a function of age or familiarity of the model
in the observational learning context. This suggests that toddlers may learn arbitrary actions from
observing unfamiliar children and adults as easily as they learn from observing highly familiar chil-
dren and adults. It is possible that, contrary to Moore (2006), identiﬁcation does not play a role in
observational learning or that our manipulations of age and familiarity did not inﬂuence toddlers’
identiﬁcation with the models. It is also possible, and it seems likely based on the results of Experi-
ments 2 and 3, that the brief warm-up period in Experiment 1 was enough to familiarize children with
the experimenter and cause them to afﬁliate with her and, therefore, to imitate her actions. We
manipulated the age and long-term familiarity of only the addressee in the third-party interaction;
short-term familiarity with the ‘‘teacher’’ may have overwhelmed any effects of these manipulations.
It may also be relevant that in Experiment 1 the ‘‘teacher’’ was the one who handed the props to
toddlers during testing. Nielsen and Blank (2011) showed that preschoolers’ imitation of arbitrary ac-
tions depended on who handed the props to them; when the same person who demonstrated the ac-
tion later gave them the apparatus, they were more likely to imitate. The current data do not address
whether identifying and afﬁliating with the ‘‘teacher’’ in third-party contexts is more important than
identifying and afﬁliating with the addressee (Nielsen, Moore, & Mohamedally, 2012). Future studies
will need to manipulate characteristics of both participants in the third-party interaction.
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Direct ostensive teaching is often conceptualized as optimal, but our ﬁndings suggest that this type
of teaching may be effective only when the child has some familiarity with the teacher. What is
remarkable, however, is that prior social experience is not necessary if the child merely observes a
complete stranger demonstrate a novel action to another stranger. This suggests that children may
be learning from a potentially greater number of sources in their environment than is generally
acknowledged.Acknowledgments
This research was made possible by postdoctoral support to the ﬁrst author through a training
grant from the National Institute of Child Health and Human Development (T32HD046432) and by
a faculty research grant fromMills College to the ﬁrst author. We are grateful to the research assistants
who provided assistance with data collection (at the University of California, Santa Cruz: Kristin Weis-
ler, Elizabeth Goldenberg, Christine Vorous, Rebecca Spence, Jessica Peterson, Gavin Darby, Vanessa
Siegel, Alexandra Koenig, Aubrey Hecklau, Jessica Josephs, Lily Hendlin, Glenn Reyes, and Thi Anh
Ngo; at Mills College: Shannon Fisherkeller, Rosalie Odean, Shannon O’Brien, Devon Thrumston, Va-
nessa Siegel, Bryan Fowler, Nikki Baumgart, Dorothy Lawrence, Soo Choi, and Sarah Wong). The
authors acknowledge the families who made this research possible.References
Akhtar, N. (2005). The robustness of learning through overhearing. Developmental Science, 8, 199–209.
Akhtar, N., Jipson, J., & Callanan, M. A. (2001). Learning words through overhearing. Child Development, 72, 416–430.
Barr, R., & Hayne, H. (2003). It’s not what you know, it’s who you know: Older siblings facilitate imitation during infancy.
International Journal of Early Years Education, 11, 7–21.
Berger, S., & Nuzzo, K. (2008). Older siblings inﬂuence younger siblings’ motor development. Infant and Child Development, 17,
607–615.
Brugger, A., Lariviere, L. A., Mumme, D. L., & Bushnell, E. W. (2007). Doing the right thing: Infants’ selection of actions to imitate
from observed event sequences. Child Development, 78, 806–824.
Buttelmann, D., Zmyj, N., Daum, M., & Carpenter, M. (2013). Selective imitation of in-group over out-group members in 14-
month-old infants. Child Development, 84, 422–428.
Chavajay, P., & Rogoff, B. (1999). Cultural variation in management of attention by children and their caregivers. Developmental
Psychology, 35, 1079–1090.
Correa-Chavez, M., & Rogoff, B. (2009). Children’s attention to interactions directed to others: Guatemalan Mayan and European
American patterns. Developmental Psychology, 45, 630–641.
Devouche, E. (1998). Imitation across changes in object affordances and social context in 9-month-old infants. Developmental
Science, 1, 65–70.
Dunn, J., & Kendrick, C. (1982). Siblings: Love, envy, and understanding. Cambridge, MA: Harvard University Press.
Feiring, C., Lewis, M., & Starr, M. D. (1984). Indirect effects and infants’ reactions to strangers. Developmental Psychology, 20,
485–491.
Floor, P., & Akhtar, N. (2006). Can eighteen-month-olds learn words by listening in on conversations? Infancy, 9, 327–339.
Gampe, A., Liebal, K., & Tomasello, M. (2012). Eighteen-month-olds learn novel words through overhearing. First Language, 32,
385–397.
Gergely, G., & Csibra, G. (2005). The social construction of the cultural mind: Imitative learning as a mechanism of human
pedagogy. Interaction Studies, 3, 463–481.
Gergely, G., & Csibra, G. (2006). Sylvia’s recipe: The role of imitation and pedagogy in the transmission of cultural knowledge. In
N. J. Enﬁeld & S. C. Levinson (Eds.), Roots of human sociality: Culture, cognition, and interaction (pp. 229–255). Oxford, UK:
Berg.
Hanna, E., & Meltzoff, A. N. (1993). Peer imitation by toddlers in laboratory, home, and day-care contexts: Implications for social
learning and memory. Developmental Psychology, 29, 701–710.
Herold, K., & Akhtar, N. (2008). Imitative learning from a third-party interaction: Relations with self-recognition and perspective
taking. Journal of Experimental Child Psychology, 101, 114–123.
Hilbrink, E. E., Sakkalou, E., Ellis-Davies, K., Fowler, N. C., & Gattis, M. (in press). Selective and faithful imitation at 12 and 15
months. Developmental Science. doi: 10.1111/desc.12070.
Klein, P. S., Feldman, R., & Zarur, S. (2002). Mediation in a sibling context: The relations of older siblings’ mediating behavior and
younger siblings’ task performance. Infant and Child Development, 11, 321–333.
Krcmar, M. (2010). Can social meaningfulness and repeat exposure help infants and toddlers overcome the video deﬁcit?Media
Psychology, 13, 31–53.
Lakin, J. L., & Chartrand, T. L. (2003). Using nonconscious behavioral mimicry to create afﬁliation and rapport. Psychological
Science, 14, 334–339.
P.M. Shimpi et al. / Journal of Experimental Child Psychology 116 (2013) 309–323 323Matheson, H., Moore, C., & Akhtar, N. (2013). The development of social learning in interactive and observational contexts.
Journal of Experimental Child Psychology, 114, 161–172.
McCabe, M. A., & Uzgiris, I. C. (1983). Effects of model and action on imitation in infancy. Merrill–Palmer Quarterly, 29, 69–82.
Meltzoff, A. N. (1988). Infant imitation after a 1-week delay: Long-term memory for novel acts and multiple stimuli.
Developmental Psychology, 24, 470–476.
Meltzoff, A. N. (2005). Imitation and other minds: The ‘‘like me’’ hypothesis. In S. Hurley & N. Chater (Eds.). Perspectives on
imitation: From neuroscience to social science (Vol. 2, pp. 55–77). Cambridge, MA: MIT Press.
Meltzoff, A. N. (2007). ‘‘Like me’’: A foundation for social cognition. Developmental Science, 10, 126–134.
Meltzoff, A. N., & Moore, M. K. (1992). Early imitation within a functional framework: The importance of person identity,
movement, and development. Infant Behavior and Development, 15, 479–505.
Moore, C. (2006). The development of commonsense psychology. Mahwah, NJ: Lawrence Erlbaum.
Nielsen, M. (2006). Copying actions and copying outcomes: Social learning through the second year. Developmental Psychology,
42, 555–565.
Nielsen, M., & Blank, C. (2011). Imitation in young children: When who gets copied is more important than what gets copied.
Developmental Psychology, 47, 1050–1053.
Nielsen, M., Moore, C., & Mohamedally, J. (2012). Young children overimitate in third-party contexts. Journal of Experimental
Child Psychology, 112, 73–83.
O’Doherty, K., Troseth, G., Shimpi, P., Goldenberg, E., Akhtar, N., & Saylor, M. (2011). Observational social interaction and word
learning from video. Child Development, 82, 902–915.
Over, H., & Carpenter, M. (2011). Putting the social into social learning: Explaining both selectivity and ﬁdelity in children’s
copying behavior. Journal of Comparative Psychology, 126, 182–192.
Paulus, M., Hunnius, S., & Bekkering, H. (in press). Examining functional mechanisms of imitative learning in infancy: Does
teleological reasoning affect infants’ imitation beyond motor resonance? Journal of Experimental Child Psychology. 116, 487–
498.
Rogoff, B. (2003). The cultural nature of human development. New York: Oxford University Press.
Ryalls, B. O., Gul, R. E., & Ryalls, K. R. (2000). Infant imitation of peer and adult models: Evidence for a peer model advantage.
Merrill–Palmer Quarterly, 46, 188–202.
Seehagen, S., & Herbert, J. S. (2010). The role of demonstrator familiarity and language cues on infant imitation from television.
Infant Behavior and Development, 33, 168–175.
Seehagen, S., & Herbert, J. S. (2011). Infant imitation from televised peer and adult models. Infancy, 16, 113–136.
Seehagen, S., & Herbert, J. S. (2012). Selective imitation in 6-month-olds: The role of the social and physical context. Infant
Behavior & Development, 35, 509–512.
Shneidman, L., Sootsman Buresh, J., Shimpi, P., Knight-Schwartz, J., & Woodward, A. L. (2009). Social experience, social attention,
and word learning in an overhearing paradigm. Language Learning and Development, 5, 266–281.
Silva, K., Correa-Chavez, M., & Rogoff, B. (2010). Mexican-heritage children’s attention and learning from interactions directed to
others. Child Development, 81, 898–912.
Slaughter, V., Nielsen, M., & Enchelmaier, P. (2008). Interacting socially with human hands at 24 months of age. Infancy, 13,
185–195.
Tomasello, M., & Farrar, M. J. (1986). Joint attention and early language. Child Development, 57, 1454–1463.
U.S. Census Bureau. (2013a). State & County QuickFacts: Oakland (city), California. Retrieved from <http://quickfacts.census.gov/
qfd/states/06/0653000.html>.
U.S. Census Bureau. (2013b). State & County QuickFacts: Santa Cruz (city), California. Retrieved from <http://
quickfacts.census.gov/qfd/states/06/0669112.html>.
Uzgiris, I. C. (1981). Two functions of imitation during infancy. International Journal of Behavioral Development, 4, 1–12.
Zmyj, N., Aschersleben, G., Prinz, W., & Daum, M. M. (2012). The peer model advantage in infants’ imitation of familiar gestures
performed by differently aged models. Frontiers in Psychology, 3(art. 252), 1–7. http://dx.doi.org/10.3389/fpsyg.2012.00252.
Zmyj, N., Daum, M. M., Prinz, W., Nielsen, M., & Aschersleben, G. (2012). Fourteen-month-olds’ imitation of differently aged
models. Infant and Child Development, 21, 250–266.
